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(57)Abstract: a ? 

PROBLEM TO BE SOLVED: To realize an antenna built- i^v 

in IC card which is inexpensive in the mounting of an IC i.55 



chip on an antenna circuit board, is highly reliable, is not 
influenced by the type of an antenna structure and the 
size of an IC chip and is applicable in a wide range. 
SOLUTION: An IC chip 70 in which two input-output 
terminals of the IC chip 70 are respectively taken out of 
a front face and a rear face is used. A non-contact IC 
card or tag where the IC chip is mounted on the antenna 
circuit board 10 is obtained by folding one end 
connection part 60 over the other end connection part 
50 to be connected to upper and lower input-output 
terminal electrodes of the IC chip as a method for 
connecting a conductor pattern 20 for an antenna to the 
two input-output terminals. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has IC chip with at least two external I/O electrodes, and the conductor pattern for. 
antennas connected to the two above-mentioned external I/O electrodes. The IC card having 
the antenna characterized by being constituted with the flection by which the above-mentioned 
conductor pattern for antennas is formed, and some antenna circuit substrates [ at least ] were 
connected to two external I/O electrodes of the above-mentioned IC chip at the edge of the 
above-mentioned conductor pattern for antennas. 

[Claim 2] The IC card having the antenna according to claim 1 with which the above-mentioned 
IC chip is characterized by connecting the both ends to the two above-mentioned external I/O 
electrodes by the coiled form which there are the two above-mentioned external I/O electrodes 
in the above-mentioned IC chip top and the bottom, and the above-mentioned conductor pattern 
for antennas follows by the shape of flat. 

[Claim 3] The above-mentioned IC chip in the state of the coil with which there are the two 
above-mentioned external I/O electrodes in the same field side of the above-mentioned IC chip, 
and the above-mentioned conductor pattern for antennas continues by the shape of flat It is the 
IC card which, as for the both ends, both ends are connected to the two above-mentioned 
external I/O electrodes, and contains the antenna according to claim 1 characterized by 
crooking the above-mentioned conductor pattern for antennas in the periphery section of a card, 
and connecting the end to the above-mentioned external I/O electrode. 

[Claim 4] It is the manufacture approach of claim 1 thru/or the IC card any one publication of 
three. The above-mentioned conductor pattern for antennas is formed on film-like antenna 
circuit substrate Men. It mounts so that one of the I/O electrodes of the above-mentioned IC 
chip may be connected with the end of the above-mentioned conductor pattern for antennas. 
The manufacture approach of the IC card characterized by having the process crooked so that 
above-mentioned antenna circuit substrate Men's part which contains the other end of the 
above-mentioned conductor pattern for antennas at least may be bent and the other end 
concerned may touch other one electrode of the I/O electrode of the above-mentioned IC chip. 
[Claim 5] The manufacture approach of the IC card characterized by having the process which 
forms the insulating layer for [ of the conductor pattern for antennas of the above-mentioned 
film-like antenna circuit substrate, and the above-mentioned film-like antenna circuit substrate ] 
avoiding contact of the conductor pattern for antennas of an except in part at least in the 
manufacture approach of an IC card according to claim 4 in the case of the process crooked in 
some above-mentioned film-like antenna circuit substrates [ at least ]. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the* original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the IC card having an antenna, the IC card (a 
non-contact IC tag is included) which mounted the antenna for combining the signal of IC chip 
and its IC by external equipment and wireless in the plane substrate when saying in more detail, 
and its manufacture approach. [0002] 

[Description of the Prior Art] The conductor pattern 20 for antennas is formed in the whole 
surface of the film-like antenna circuit substrate 10 with which the IC card having the antenna 
known conventionally mounted the IC chip 70 as shown in drawing 1 (a) and (c). The conductor 
pattern 20 for antennas is a coiled form, and the both ends of the conductor pattern 20 for 
antennas are connected to two electrodes 50 and 60 of the IC chip 70, respectively. In this case, 
since a conductor pattern 20 is a coil-like (spiral), like illustration, the inside edge of a coil 20 is 
pulled out at the rear face of the antenna circuit substrate 10 by the through tube 30, and it 
connects with the rear-face coil pattern 40, and it pulls out on the front face of a film 10 by the 
through tube 35, and connects with a connection 60. The crossover in the same plane is avoided 
by this. Moreover, like drawing 1 (c), the approach of not using the above-mentioned through 
tubes 30 and 35 simplified the number of turns for the configuration of a coil, and has connected 
the connection 50 and connection 60 of the IC chip 70 to the both ends of the conductor 
pattern 20 for antennas (indicated by JP.l 1-16760,A.). 
[0003] 

[Problem(s) to be Solved by the Invention] As for the IC card shown in said drawing 1 (a) and (b), 
in the manufacture, it is indispensable to prepare a through tube, and the plating stroke which 
accompanies it, and a connection wiring stroke on the back are added. Therefore, the 
manufacturing cost of an antenna circuit substrate becomes high. Moreover, since two in-and- 
out force terminal strapping of IC chip needs to close connection of the both ends of the coiled 
form conductor pattern 20 by the inside of a chip, the IC card shown in drawing 1 (c) receives a 
limit of the number of turns of the conductor pattern 20 for antennas, a chip size, etc., and the 
application range of the IC card is restricted. 

[0004] Therefore, the purpose of this invention is a thing with the wide application range which 
the above-mentioned technical problem is solved, and it is low cost and high-reliability and is not 
influenced by the class of antenna structure, and the size of IC chip, either for which antenna 
internal-organs IC card offer is made. That is. it is offering the antenna internal-organs IC card 
which is not restricted to degradation of the number of turns of a coil, a chip size, and 
dependability etc., and its manufacture approach, without preparing a through tube. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the IC card 
which carries out the internal organs of the antenna of this invention has IC chip with at least 
two external I/O electrodes, and the conductor pattern for antennas connected to the two 
above-mentioned external I/O electrodes, the above-mentioned conductor pattern for antennas 
is formed, and it is constituted so that an antenna circuit substrate may have the flection it was 
made to interview the upper-and-lower-sides side of the above-mentioned IC chip. Here, IC 
chips are only two terminals and an IC card contains the non-contact IC tag used for 
discernment. Moreover, in order to manufacture the IC card of above-mentioned this invention. 
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the manufacture approach of the IC card of this invention forms the above-mentioned conductor 
pattern for antennas on a film-like substrate side, it mounts it so that one of the I/O electrodes 
of the above-mentioned IC chip may be connected with the end of the above-mentioned 
conductor pattern for antennas, and has the process crooked in some above-mentioned film-like 
substrates [ at least ] so that other one electrode of the I/O electrode of the above-mentioned 
chip may be touched in the other end of the above-mentioned conductor pattern for antennas. 
That is, some above-mentioned conductor patterns for antennas form a flection together with a 
film-like substrate side, and it is connected to the electrode of 10 chip. According to this 
invention, a technical problem can be solved by an above-mentioned configuration and the 
above-mentioned manufacture approach, without [ without it prepares a through tube, and ] 
being restricted to degradation of the number of turns of a coil, a chip size, and dependability 
etc. That is, using 10 from which one terminal of 10 circuit turns into an earth terminal, the 
ejection electrode is prepared in the rear face of a silicon substrate, and it can perform taking 
out two input/output terminals of 10 chip from a front face and a rear face, respectively. 
Moreover, even if two usually used input/output terminals use 10 chip currently formed in 10 
chip front face, it is solvable by folding to a duplex. Moreover, [0006] [ solvable by combining an 
antioxidizing metal and a silver paste even if it uses the ingredient of the conductor pattern for 
antennas of low resistance ] 

[Embodiment of the Invention] <Gestalt 1 of operation> drawing 2 is the top view and sectional 
view explaining the 1 st structure and manufacture approach of an operation gestalt of an 10 card 
by this invention. 

[0007] Drawing 2 (a) and (b) are the top views explaining one process of the manufacture 
approach of the 10 card by this invention. The conductor pattern 20 for antennas by etching of 
screen-stencil or copper of a silver paste, aluminum, etc. is formed in the whole surface of the 
films 20 and 100 of a continuous predetermined configuration (rectangle) at a coiled form. As for 
films 20 and 100, an about 0.05-0.2mm easily bendable ingredient is used. A conductor pattern 
20 is about 0.05-1 mm in width of face, and a silver paste, copper, and an aluminum thin film are 
used. The I/O connection 50 and the I/O connection 60 exist in the both ends of the conductor 
pattern 20 for antennas. Next, temporary sticking by pressure of the different direction electric 
conduction film 80 for carrying out electrical installation on the I/O connection 50 is carried out. 
On the different direction electric conduction film 80, the IC chip 70 is carried out [ the bottom 
terminal ] for alignment to the I/O connection 50, temporary sticking by pressure of the 10 chip 
70 is carried out, and it fixes. The IC chip 70 used here uses IC chip which took out two 
input/output terminals of IC chip from the front face and the rear face, respectively by 
considering as the structure which takes out the earth terminal of 10 circuit from a silicon 
substrate. 

[0008] It doubles so that alignment of the film 110 for an insulation of drawing 2 (b) may be 
carried out and the 1st film adhesive 140 may turn down. The film opening 160 for an insulation 
is formed and the film 110 for an insulation is made into the structure which the up I/O 
electrode 90 can connect with the I/O connection 60 through the film opening 160 for an 
insulation. The film 1 10 for an insulation prevents short-circuit of a coil antenna 20, when the 
I/O connection 60 is turned up. 

[0009] Then, the film 100 (it is called the film for insertion below) which carries out temporary 
sticking by pressure of the different direction electric conduction film 80, and is fixed is inserted 
in toward the front face of a film 1 0, and is folded up in the part of the section 1 05. Since the 
film 100 for insertion and a film 10 are the same size, alignment is automatically completed by 
folding up. Since [ 0.1 -several mm ] the I/O connection 60 is square, alignment can do it easily. 
After that, it changes into the condition of the sectional view of drawing 2 (c). and a load is 
applied, applying heat to the upper and lower sides of 10 chip, and it is made to flow through the 
10 chip 70 electrically. In addition, although left-hand side is bent by the character type of KO 
since a drawing exaggerates the thickness approach and is shown in order to make it legible, it 
becomes the form which curved in fact. Since the 1st film adhesive 140 and the 2nd film 
adhesive 150 are formed, heating sticking by pressure of the whole substrate is carried out, and 
the film 1 10 for an insulation is pasted with the 1st film adhesive 140 and the 1st film adhesive 
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150. and is completed as card type voice, 

[0010] The IC card which turned up the outside I/O connection 60 and mounted the antenna and 
IC chip by above-mentioned structure and the above-mentioned manufacture approach, without 
using a through tube is obtained. Moreover, it realizes by the same presswork, and the conductor 
pattern 20 for antennas is only the process which inserts in the film 1 00 for insertion, and low 
cost-ization is made as for it to the film 100 for insertion, and a film 10 by the easy manufacture 
approach. 

<Gestalt 2 of operation> drawing 3 is the top view and sectional view explaining the 2nd 
structure and manufacture approach of an operation gestalt of an IC card by this invention. This 
operation gestalt turns up and constitutes only the part containing the input/output terminal 50 
of the conductor pattern 20 for antennas. The same number as drawing 2 was substantially given 
to the same function and the configuration section with the configuration of the 1 st operation 
gestalt. Temporary sticking by pressure of the different direction electric conduction film 80 for 
carrying out electrical installation on the I/O connection 60 is carried out. On the different 
direction electric conduction film 80, the IC chip 70 is carried out for alignment to the I/O 
connection 60. temporary sticking by pressure of the IC chip 70 is carried out. and it fixes. Then, 
temporary sticking by pressure of the different direction electric conduction film 80 is carried 
out. and it fixes also to the I/O connection 50. 

[0011] Next, the film 100 for insertion separated in the slitting section 130 is folded up in the 
part of the insertion sections 105 and 106 like drawing 3 (b). At this time, the short circuit 
between coils is prevented by arranging the film 1 10 for an insulation. Next, a load is applied, 
applying heat to the upper and lower sides of the IC chip 70. and it is made to. flow through the 
IC chip 70 electrically. Finally the upper and lower sides are inserted with a film with adhesives, 
heating sticking by pressure of the whole substrate is carried out, and it is made to complete as 
card type voice. The noncontact IC card which turned up the inside input/output terminal and 
mounted IC chip by above-mentioned structure and an above-mentioned approach, without 
using a through tube is obtained. 

[0012] The antenna pattern in the IC card of this invention is not limited to a coiled form. 
Drawing 4 shows the antenna of configurations other than a coiled form, and although it mounts 
two input/output terminals of IC chip using IC chip taken out from a front face and a rear face, 
respectively like the above, it shows the configuration whose conductor pattern 20 for antennas 
on a film 10 is not a coiled form. In addition, since it is brief, the display of IC chip section is 
omitted. 

[0013] Drawing 4 (a) showed the antenna structure of one turn. After mounting like the above of 
IC chip, it folds up so that the I/O connection 50 and the I/O connection 60 may insert in a 
broken line 105 and may overlap as the section from the center line of a film 10. The noncontact 
IC card and tag which mounted the connection deed with electric I/O electrode. I/O connection 
50, and I/O connection 60 of IC chip and IC chip are obtained. 

[0014] Drawing 4 (b) showed what put in and formed the antenna slit 45 to the conductor 
pattern 20 for antennas. From the center line 105 of a film 10, this is also folded up so that the 
I/O connection 50 and the I/O connections 60 may overlap. The noncontact IC card and tag 
which mounted the connection deed with electric I/O electrode. I/O connection 50. and I/O 
connection 60 of IC chip and IC chip are obtained. 

[0015] Drawing 4 (c) shows a dipole antenna. From the center line 105 of a film 10, it folds up so 
that the I/O connection 50 and the I/O connections 60 may overlap. The noncontact IC card 
which mounted the connection deed with electric I/O electrode. I/O connection 50, and I/O 
connection 60 of IC chip and IC chip is obtained. 

[0016] By the above-mentioned approach, the noncontact IC card and tag which mounted IC 
chip are obtained, without [ without it prepares a through tube and ] being restricted to the 
number of turns of a coil, and a chip size. 

<Gestalt 3 of operation> drawing 5 is drawing explaining the 3rd operation gestalt of the IC card 
by this invention. 

[0017] This drawing (a) and (b) are the top views explaining the manufacture approach, and (c) 
shows the sectional view (D-D' sectional view of (a)) of an IC card. This operation gestalt carries 
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out the double volume of the conductor pattern 20 for antennas. 

[0018] On the film 10 of drawing 5 (a), when the conductor pattern 20 for antennas is opposed, it 
arranges to point symmetry and the conductor pattern 20 for antennas is formed at the core so 
that the number of turns of a coil may change twice. On the I/O connection 60, temporary 
sticking by pressure of the different direction electric conduction film 80 is carried out, and it 
fixes. On the different direction electric conduction film 80. the 10 chip 70 is carried out for 
alignment to the I/O connection 60, temporary sticking by pressure of the 10 chip 70 is carried 
out, and it fixes. Temporary sticking by pressure of the different direction electric conduction 
film 80 is carried out, and it fixes also to the I/O connection 50. In order that conductor pattern 
20 up-and-down comrades for antennas may not contact, the film 1 10 for an insulation shown in 
drawing 5 (b) is set so that alignment may be carried out and the 1st film adhesive 140 may turn 
down. The film opening 160 for an insulation is formed in this film 1 10 for an insulation, and it is 
considering as the structure which the up I/O electrode 90 can connect with the I/O connection 
60 through the film opening 160 for an insulation. In the part of the insertion section 105. heating 
sticking by pressure of folding and the 10 chip 70 is carried out, and it connects in the direction 
in which the conductor pattern 20 for antennas of the direction of an arrow head faces each 
other in a film 10 electrically. Heating sticking by pressure of the whole substrate is carried out, 
the last is pasted with the 1st film adhesive 140 and the 1st film adhesive 150, and it is made to 
complete as card type voice. 

<Gestalt 5 of operation> drawing 6 is drawing explaining the 5th operation gestalt of the 10 card 
by this invention. This drawing (a) and (b) show the top view explaining the manufacture 
approach. This operation gestalt carries out the double volume of the conductor pattern 20 for 
antennas. Oompared with the 4th operation gestalt, it differs in the gestalt with which the 
conductor pattern for antennas laps. The same number as the same part of drawing 5 is 
substantially shown in the same configuration and a function part. In addition, it is omitting about 
IC chip part. 

[0019] The conductor pattern 20 for antennas, the conductor pattern 25 for the 2nd antenna, 
the I/O connection 50. and the I/O connection 60 are formed on a film 10. The broken-line 
section 105 is inserted in. As shown in this drawing (b), will be overlapped by the conductor 
pattern 20 for antennas, the conductor pattern 25 for the 2nd antenna, the I/O connection 50, 
and the I/O connections 60 after inserting in. It is made not to overlap except the I/O 
connection and intersection part of a coil. Although the conductor pattern for antennas was 
explained, connection of 10 chip and insulation, adhesion, etc. are performed to said this 
appearance, and it is made to complete as card type voice here. 

[0020] The noncontact IC card and tag which mounted 10 chip are obtained without making 
parasitic capacitance increase by realizing the antenna circuit substrate which doubled number 
of turns by carrying out the duplex of the coil, and devising the configuration of the conductor 
pattern for antennas further by the above-mentioned approach, without increasing a stroke, 
without preparing a through tube. 

<Gestalt 6 of operation> drawing 7 is drawing explaining the 6th operation gestalt of the IC card 
by this invention. This drawing (a), (b), and (c) show the top view explaining the manufacture 
approach, and (d) is the sectional view showing the E-E cross section of (c). This operation 
gestalt is suitable when there are two electrodes of IC chip in the same flat-surface side of IC 
chip. 

[0021] In order to form the conductor pattern 20 for antennas in the front face of the film 10 of 
drawing 7 (a) and to arrange the I/O connection 60 near the inside I/O connection 50, the film 
opening 1 80 for an insulation is formed. The film 1 70 for the 2nd insertion is folded up in the part 
of the 2nd insertion section 180 so that the I/O connection b may turn to a background. Next, 
the film 100 for insertion is folded up in the part of the insertion section 105 so that the 
conductor pattern 20 for antennas may turn to a background. That is, the field of philharmonic 
drawing 7 (c) MU 170 for the 2nd insertion of (a) is rotated 360 degrees to the (a) flat surface. 
The condition of having inserted into drawing 7 (b) was shown. The I/O connection 50 for 
connecting the polar zone of the IC chip 70 and the I/O connection 60 can be approaching and 
installing. 
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[0022] As shown in drawing 7 (d). the different direction electric conduction film 80 is used for 
the I/O electrode 200 and the I/O electrode 210 of the 10 chip 70. they carry out heating 
sticking by pressure, and are electrically connected to the I/O connection 50 and the I/O 
connection 60, respectively. Finally the upper and lower sides are inserted with a film with 
adhesives, heating sticking by pressure of the whole substrate is carried out, and it is made to 
complete as card type voice. By the above-mentioned approach, without preparing a through 
tube, the antenna circuit substrate using 10 chip which forms the I/O electrode in 10 chip front 
face usually used now is realized, and the noncontact 10 card and tag which mounted 10 chip are 
obtained. 

the connection structure by surface oxidation when copper, aluminum, etc. which can realize low 
resistance in the antenna circuit substrate which mounts 10 chip are used for <gestalt 7 of 
operation> drawing 8 etc. of preventing connection dependability reduction — a top view and a 
part — a sectional view is shown. Although the antenna circuit substrate of low resistance can 
be realized when the antenna conductor pattern 20 is formed with copper, aluminum, etc., in the 
environmental condition with especially severe high-humidity/temperature etc. by which 
oxidation of a surface of metal is not avoided, we are anxious about degradation of connection 
dependability. 

[0023] In each upper layer of the I/O connection 50 which is the termination of the antenna 
conductor pattern 20 of drawing 8 (a) and (b), and the I/O connection 60 10 chip is mounted in 
an antenna circuit substrate using the after that and different direction electric conduction film 
which forms the metal 220 for antioxidizing and carries out the laminating of the silver paste on 
it further. The noncontact 10 card and tag which mounted lO chip with high connection 
dependability by low resistance are obtained by preventing oxidation and connecting with a silver 
paste with still higher connection dependability. 

[0024] The above-mentioned example showed the structure which carries out the laminating 
only of the part of an I/O connection which can be used from low frequency to a RF. In order, as 
for this, for a signal wave to flow in a RF only in the 1-2-micrometer epidermis of an antenna 
metal, coil surface parts need to be low electrical resistance materials. However, when using by 
low frequency, in order that there may be no need that a coil surface part is by low resistance, 
all the conductor patterns for antennas and I/O connections are not cared about as a laminated 
structure. 

[0025] Moreover, metals, such as Ti, Pt, Au, nickel, Ta, and Ag, can be used for the above- 
mentioned metal for antioxidizing, and the heavy film of the aforementioned metal and an alloy 
may be used for it. 

[0026] With the gestalten 1-4 of implementation of the above-mentioned invention, in the 
electrical installation conditions of 10 chip, although the approach using a different direction 
electric conduction film has been described, electrical installation may use which junction 
method of the direct junction between solder, electroconductive glue, adhesives, and a metal- 
metal, and alloy junction. 
[0027] 

[Effect of the Invention] Using 10 chip which made it possible to take out two input/output 
terminals of 10 chip from a front face and a rear face, respectively, a termination connection is 
connected with the input/output terminal electrode of the upper and lower sides of one 
termination connection of folding and 10 chip on another termination connection, respectively, 
and the thing of the noncontact 10 card and tag which mounted 10 chip can be obtained and 
carried out to an antenna circuit substrate. The thing of the noncontact 10 card and tag which 
mounted 10 chip can be obtained and carried out to the antenna circuit substrate made into the 
double volume by arranging to point symmetry and forming it on the same flat surface, at the 
core so that the number of turns of a coil may change twice when the conductor pattern for 
antennas is opposed and is folded up at the core of the conductor pattern for antennas. 
Moreover, when two usually used input/output terminals fold to a duplex also in 10 chip currently 
formed in 10 chip front face, the noncontact 10 card and tag which mounted 10 chip are 
obtained, and the thing of them can be carried out. Moreover, even if it uses the ingredient of 
the conductor pattern for antennas of low resistance, by combining an antioxidizing metal and a 
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silver paste, the noncontact IC card Saind tag which mounted IC chip are obtained; and the thing 
of them can be carried out. 

[0028] By the above-mentioned approach, without [ without it prepares a through tube and ] 
being restricted to degradation of the number of turns of a coil, a chip size, and dependability 
etc., the noncontact IC card and tag which mounted the chip are obtained, and the thing of them 
can be carried out. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the conventional IC card. 

[Drawing 2] It is the top view and sectional view explaining the 1st operation gestalt of the IC 

card by invention. 

[Drawing 3] It is the top view and sectional view explaining the 2nd operation gestalt of the IC 
card by invention. 

[Drawing 4] It is the top view and sectional view explaining the 3rd operation gestalt of the IC 
card by invention. 

[Drawing 5] It is the top view and sectional view explaining the 4th operation gestalt of the IC 
card by invention. 

[Drawing 6] It is the top view and sectional view explaining the 5th operation gestalt of the IC 
card by invention. 

[Drawing 7] It is the top view and sectional view explaining the 6th operation gestalt of the IC 
card by invention. 

[Drawing 8] It is the top view and sectional view explaining the 7th operation gestalt of the IC 
card by invention. 
[Description of Notations] 
10: Film 

20 : Conductor Pattern for Antennas 
25 : Conductor Pattern for 2nd Antenna 
30 : through Tube A 
35 : through Tube B 

40 : Conductor Pattern for Rear-Face Antennas 

45 : Antenna Slit 

50 : I/O Connection A 

60 : I/O Connection B 

70 : IC Chip 

80 : Different Direction Electric Conduction Film 
90 : Up I/O Electrode 
1 00: The film for insertion 
105: Insertion section 
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1 1 0: The film for an insulation 

1 20: Lower 1/6 electrode 

1 30: The slitting section for insertion 

1 40: The 1 st adhesives 

1 50: The 2nd adhesives 

160: Film opening for an insulation 

170: The film for the 2nd insertion 

180: The 2nd insertion section 

190: Film opening 

200: I/O electrode a 

210: I/O electrode b 

220: Antioxidizing metal 

230: Silver paste 
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<54) ^mo^mi ry^r^tipmi-^icij-Y 

[ m^^^ 1 I c ^ .y T70CO 2 'o<nx^:ht^i , ^® 
mstmu-c. rv-f-MlISSffiRl OtclC^/rS: 



(a) 




!(2) 002-366917 ( P 2 0 0 2- 3 6 6 9 1 7 A) 



[1fSFi»*«7)^3 

(11*^1 ]c!'-^<tt> 2oc7)i'|.SPAfti:^mS& to I 
I CX?-K. 

[f»^«2 ] ±15 I C-h-yzrim^iikT. ±fa2o<o?f. 
«*^±ffi2ocOJ'hgPAaj:'jtt«E{cii^SiiTV^-&^ i: 

ISAai:*3igfil3!)<±IB I c ^ >y rcora-ffiffljfcife 0 , ±iB 

LT±Ei'hgPAai^J«»ctg^$ixTV^^.I t ^ 

H. 

[|f*JS4 ] niSSM 1 ^:V>L3<?DMix*>l-Pt=f3«iO I C 

c f - -y T<OAa3:*3?iffi<?5 1 o*«±fET>'x-?-ffl^f*c>'N*;J' 
8S««®<0ij'^^< i: tiler >'x-fffl^fi|s>'N-^-i^£7)ffi 

^s-i-ttsp^i-s-sf 0 ftff . SiSfM*^±ie I c y 

AtB:fj«®c7)ffi(7) 1 r3c7)«fiitc^t-r^ J: d (cSffi-TSI 
[00 0 11 

S IC;<?-hMEti¥L<M;ttf, IC^-yri:-e<^I 

c <ofi^s-5^hgB(^iigk imrm^h tinfxr^ryf-ir 
-i-tf) mf^ffmrniWizmfh 

[00023 

C;<^-H{4, lai ( a ) ai/ ( c ) ic^-Ti a tc. IC 
-?-yr7 0$:^JIL/>:7-f;PAt^T>'x-MIISS*Kl 0 



c7>— Htc. r>'T•:^ffl^{^M^':^'->2 0*^Jg^$i^TV^ 
r>'7^t-ffl^f*y\-;J'->2 0{i3-^yHjeT'S>>). T 
>'T-^ffl^#^N':?->'2 0<7)MJg{i. IC^ yr7 0cO 
2':>(7)mS5 0St;f6 Ofcr-f-^i-fiilg^^ixTV^S ^ 
<r>nf^\,z^ M^^9—y2Qii^n^)V (x^^-iyju) 

X-hi>tzif)^Z^ m^(r>Xo(,Z, 3-YyU2 0cOrtlB|Sgg5$' 

m^i?L3 0T'T>'ir-^[^l^sssl ocosstc^i^jfju. 

Ai oc7)*®(c?i^mL, mmMeoi,zitm-th. zti 

^^c. ±iB^?L3 0, 3 5?:ffll,^^rV>*-ffi{4. 01 

I c^yr7o<r>im^5 0 tim^e o t i:ry^-)- 

ffl^«cy?:?-:^2 0<OMSga5{CS^UTUS (^Tl 
1-16 7 6 0#4^?StCiBI6$tiTl^S. ) . 
[00033 

im^-ti^mmLii 0 i:-ri.ai®] mmi ( a ) . 

(b) fc^-riC;>>-K(4, -ec7)M3t(cfcV^T. WilTL 

(c ) ICTT-r I C;e?-H(i. I C^yrc020coaiA:^3 
4eg^»4. ^•yrc7)rtlilT3'f;U*e#«sy\-^'-y2 0 
«OMigc^«^t:m t -set 7&^!^^g^;ty>{^ , Tyr-fm 

[00043 u-^-x. ■^wm'^mi. ±.mmm^mi 

L, ffinxh, AfiSttT'. Ty7-i-mi^<^^. IC 
f - -y T(7)-<f ^ t ? iX^ V \ ]Efflliffl*^/zIV %T V 

-fx, mmii<^itmzmm^ti^\>^Tyy'i-f^mic 

[00053 

if>. ^^m<r)Ty'ri-i:^mti> I C;{?-Kli:. i!'^^< 
fct2o<Oi'h^Aa}:?3«fiiSrt-oi Cf-.y7"i:. ±IB2 
':>cr>!'\-S^Xtii:hmmzim^ii.fc Tyr-f-fmv^^i^- 
ytihi^>. iMiryr-i-m^i^^-^^-yif^mm^ixT 

yr-f-m^Sm^lii I Ci- yTcr>±Tmizm^-thJ: 

otzLtzmm^^ij^j:oi,zm^$tit, zzx\ IC 

iJE*l|Ha<OI C;^-H^igJi^^/::*^^ *^H^ 

CO I c;^- Y<r>wmyjmii. y ^ >uA^mm.m±iz±Mi 
Tyr-f-mmt^-^^-y^m^L. ±iBic^-yroA 
tii:nm&<r> 1 o*i±iBTyf■:^ffl^«5^^•:^'->o-jgt 
^m^tiiXotzmkU ISiry^ri-mmii^^'^^'-y 
O W$r±IB^ -y TC0Aai:'j«aic75fl!ic7) l ocoHfistcg^ 
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^ S . -rSri^^ , I C |iISS«r)-:^<7)Sg^ *<«tf!«^ i: ^ 

h 2-?<7)Aaj:^3a^** I cf- -y r^ffitcjg^^ixT (r^i. 

I c^ yV'^m^^Xi,. Iff 0 A^2fi^^^T^^fc^c 

-^i^ii: I. ^ h J: 0 W^T'# -5. 
[00061 

[ wmmmcrtmm ] <mmmm i > 0 2 fi^^B^tc 

[00 07] 02 (a) Sl/(b)(i. 3js:^Bj{Cj;S I C;<? 
$iXh ^^^syt;?— i^2 0{±0.05~lmii^S«^«@f, 

Ty'ri'mmi!^^'^^-y2ocr,mmzii. Aai^jts^a? 
5 0S.i/Atli:^««ga56 0*>#ft-ri.. Atti^iSl 

8 0^{RE«^l,, P*»«7^;l-A8 0±{cIC^ / 
7-7 0&-e«Tffl!lsei^SrAai:»3Jg«Egi55 0{C. {S.Si'^h 

fflV^S I C^-/r7 0{±, I CIIlSSc7)^if&SS^$r, i-'J 

r<02-o<0Aai^Jffi^5-. ^MiiKfflT&xi)-^*!^!^^ 

[00 08] 112 (b) C7)«5^ffl7-f;l-ixl 1 0?-fira 
-^*>* UTIg 1 7 ;>i.tf»^J 1 4 03!?>'Ttc=5:i. Xoiz 

dip 1 6 0 *«^tt '=>#IT fc >) . ±gCAI±}:^«® 9 0 

mmy ^fi-j^^n^i6o?:iYLx. xtii:hmm^eo 
ti^mx'^:hm^bLx\,-^h. m^my^fv-Ai ion 

Xtii:tjW^6 0t:^<omLi::^iza-( fU7y'ri-20 

[00 09] -eof^. mummy ^ j\^J^ 8 0 ^ismmL 
. 7 -f ;i^A 1 0 0 ( aTiffOTL^my -r 

D?^) 5-, ^-f^UAl Oc7)*®t;:[6]*^oT*fOS:^gPl 
0 5ogB^J-t'i(f'93t;ttr. iffOii^^ffl^'f/i^AiOOt 



7-f;UAl 0Jill-9--f X^fOT', tffOitfvitJJittcJ:') 
iiSWc{5B^i^-tiT!)-'^T-r.&. Aai:btg^S56 OJiO. 

^(otktz^ 02 (c) <oi8faB0cott®tcLr. ic^/ 
^my -f yi-A 1 1 0 tc<4, ^ 1 7 juj^mmm 1 4 

0. 1127 -*;UAi»SiJl 505rJ^«LTV^S3ti6. * 

«^i**jDi»jE« Lxmiy-s f\^j^mmm 1 4 0 . m 1 
y ■<fUJ^mmmi5 0izx*)mmL. A-vmmtLx 

[0010] ±Mi<7)mmRx/wm:fjmzx . mstls: 

fflV^i,^:i:iE<, J'Hig£7)Att5:^S«EgP6 0^Jf'9jlLT 

ry^^Rific^-yrim^Lfz 1 c^-vm%^ti 

S. t^. r>'x-^ffl»ffc^^•^'-V2 0{4SrOa*ffl7 

^ yPA 1 0 0 i: 7 1 0 iclal— epiiJIgT^? 
SfOji^ffl7-f;UAl OOJrtffOatf^^ilt^T)!^ 

x\ ^M^^j:wmijm^zx omzix y-itt-x^ h . 

<IIM<0}^®2>H3t4*^HBtC J: S I C;i&- H(7)|^2 

mmx'hh. 2^i6^®{4, r>'x-:>-ffl^f*t>'N'^'->2 

0<r>Xmi^m=f30^^tJ^^<r>?t.^i3iT&LXi^m^ 

fig m&BUim2tmtm^inL^i, xtii:f}mt^ 
6 0 ±tc , m^tmwi-thfzih><7)m-um'my s 0 

&<RjI«-ti.<. P:^^«7-f;l-A8 0±tCl Cf--y7'7 
0 5:AttJ^Jtg«ia56 0t. {a«-^i:.-ti-2rL-r. IC^-y 

r7 0^<RE«Lll«-ts. Al±J:bifglSP5 0 

tc t> , S*-^7 8 0 ?r«ff« Lmmth . 
[0011] mz. 3 Of^gi$il7t. 

Oa^ffl7 -f 1 0 O$r03 { b ) <7)mz. 

my ^fi'-i^i lo^mwt^zkizj:*). z^-^jimcom. 
mim±^ tix^^h. mz. i c >y r 7 0 o±Ttci* 

&*-{t=3r*^'<^?taSr*Ht, I -y T 7 0 ^m^^ltZm 
m^ii^i:1ia»&mLX:f}-mmbLX^^^l. ± 

m(Dmm.uy}mi>zx^. nmji^m^^^ztm<. 

m(7)Xtiiijm-'&m'0mLX I C-^ yT-S'llilL^:^^ 

~yii. a>(/umzm^^ti^>'^. m4ii. 

!f[-<om^<r)7yy'^i>zr>\,^x^L. ±immi,z I C^-y 

7-c7)2-:>£^Aai:'j4ffi^Sr> «®fcK®*-^.^*i-?-'niXO 

m-ricf- yr&ffli^Tiis-r'&*^\ 7-f;uAio±<7) 

T>'x:^ffl^i4s^'«:J'->'2 0*«3>f /W«-C^rV^?^$r* 
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(GO 13] 04 (a){i, l^-><r>TyT-i-mmt: 
^Ltz. iCf--yr$r±^|5l«tc:|^L7tm. y ^ /UJ* 

1 o<o4"i:«*>A>. xtiiijmi^5otxiii:hmms^6 

fcJttf. ICf-/riOAai^3«Si:AaJ:»J^8ISS5 0t 

[GO 14] 04 (b){i, TVT:^ffl^^!M^•^-y2 
Otcr^-x-^;^'; y h4 5 5rA*tTJg^L/^tcoS-^L 
tc. Clftt. ^^/PAl 0«4"t^l 0 5*»^>. AtB^I 
5 0 fc Aai:^!^^^^ 6 0 A-'Kir •) o ttfctff 0 ^ 

[GO 15] 04 (c)ti, r^--K-y^r^f■:^^^L 
t:i><r>T$)^. y ^Jl'J^lOcntp'iMl 0 5*>/i>, AHi 

5 0 1 xm^mm^ e o •? 3 ai o 
>t;ttf . I c^yrc^Am^imsfc AtB:'3itiga55 o t 
xmijim^eoiimmi^mwn^'K ic^-xt^h 

[0016] ±ieco*ffi(cJ: 0 , «ii?L&^(t§c: i:=5r 

<^cOjg»3>05{i*5|BJtiS 1 CXf-K(?Dll3 

[ 0 0 1 7 ] |5I0 ( a ) Sl^ ( b ) Ji. Sjt*ftf-^BB 

•t^W-mmX\ ( c ) {± I C K(5DBf®0 ( ( a ) <7) 

D-D •mmm) ^nsfij^^Jir^f-^ffl^fiisvN- 

:J' - X 2 0 2: 2 fi^^ Lf^ t <7)-C'3b S . 
[0 0 18] 05 (a) c07^/PAl 0±lC, rVf-t 

I?mkin9-V2 oti. ryx:^ffl«^l|t>'^•^-:^2 0 s- 
\^i>^cm\.z . 3 St*« 2 at^^ J: 3 

(Cs ^^'DT-^J^lcEBLT^^^-r-S.. Aai:>Jg«ggP6 

0 ±t , 7 ^ 8 0 Sr^« Lil^-r -S . S 
:fr^«7^;l/A8 0±{C. I Cf->yr7 05:A£U:^g^ 
gC6 0{cfira-^^5-t*:^LT. I Cf->yr7 OS-iSffiJi^L 
U^-rs. Afcb:^3S^SI55 0tt,, M:fr®«7^yPA8 
OSr<Kff«tllS-ri.. ±T<7)T>T"^ffl^«o'N-^->' 
2 0IM±*«^L^:^>^t, 05 (b) tcSrT^Miffl^ 

1 1 0 S- , CiB^i?-ti: LT^ 1 7 >f ;l^Atg«^J i 
4 0 ifiy\z^j:h J: 3 t-^i^-t*- h . Cl co^^ffl 7 1 

1 0tc«te^ffl7 -f ;PA^Dapi 6 03&»'a{t^.ilTfc 

0 . ±§PAai^J«fii9 0A^«S^ffl7 -f/PASPgS 1 6 0 
$::frLT. Aai:'3SgggP6 0 t««!T'# hm&b LTV^ 

y2o*5(6]M^-&3*isi{c. jfoa^^i^i 0 5<^)gp^-c 

iff 0 7t 7t^. I C ^ 7 7'7 0 S:JljaE« LTm^Wlcfg 

^•rs. sf^tc««R^«c^joi»fi«LTmi 7-f;uA« 

^3'J140. ^17-<;I.A^«»|1 5 0l3i'?^«L. 



<^SS«o«®5>06Ji*^Hg(c j;^ I c;>!?-F<7)|g5 
OUteJ^SS-SiHS-rsa-CfcS. IrI0 ( a ) Sl^ ( b ) 

{±. i?it:tra5:iKBfl-ri.¥ffi0^in-r. *IISSJgS<ir 

05<7)R-g?^tI^t#^5-^-r. =3rtJ, ICf--yra[ 

[ 0 0 1 9 1 7 -f /PA 1 0±^^T>'x-^ffl^«t^^•^'-:x 

2 0, W.2r>=f^f^^^J^^-y2.'5 . AHiWgMgC 

5 0 , x^-h^muh 0 ^mm-h. mm 105^^ 

•Jiitf. *f OaA/iftJi, 1^0 ( b ) coi d tc. rvx 

:hffl^fi|:y\':5'->'2 0, l?2T>7"-^ffl#f!|t>'\-:J'->'2 
5, Atil:>]g^gi!5 0, Atli:^«i^6 0*^*^')*-^ 

^ - >- ^ IMBJ L7t *^ I c y rcotf ^tx^ , s 

[0020] ±3^<7):^^fc:j: 0. "SM^^mih^bts: 

<mm^mm e>mi ti^j^Hjtc: i s i c — K^om 6 

<OlljlBg.®5rijiBJ-^-S0Tii4, iSI0 ( a ) , {\>) R 

( c ) fi, S?jt:fr&$-BiHJi-§^ffi0^^L, ( d ) 

ii ( c ) £OE-EW®$:^-rWr®0T-*).|.. 2(s:SIS©^® 
Ji. ICf- y7'<02O«0m@**I Cf--yri^|3H:^®(g!| 

[0 02 1 ] 07 ( a ) C07 -f 1 OcTjaSlw. T> 

7")^mmwf^^- > 2 0 sr?K^ L , nm(7ix^:hw^ 

5 o«7)igg|ic^ Aai:'jiggga56 0^iE«^l.7ta6fc:, t& 

^ffl7^;UAma51 SO^^ftl.. Ig2*f'?a^ffl7 
^ ;l^A 1 7 0 ^ . Aiti:^jff M^b ^iSfflllSrip] < J: d ic. 

m2*r'3a;?^gsi8o<7)^^-c*f'?fv:3^:tf. »:tc. i»fo 

a^^^ffl7 1 0 0 S-r>'7^:^ffl#f!MN';5'->'2 0*i 
(c ) Al 7 0OM{i (a) ^MIC^^L3 6 OSIU^? 

ti?>. 07 (b) tc, ^»foa^:^i*t®^^L>t. icf- 
Aa{:^j«!88i»6 o*Be«Lriga-c'#rv>s . 

[0022] 07 (d) IC^y7"7 0 

Aaj^)«^2 0 OZlt;^Att5:»3«ffi2 1 0{i. AaJ:»3 

^^5 0. xsiftmrnsneoiz-^ti-^tL. rniimm^y 
<fUj^8oim^timMmLxm%mt,zm^^ti^. s 

mzlS^^Mny ^ Ji'J^X'^T^ii^^. »te^f!|j5:Jl]M 
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<mf^cr,mm7>m8ii. ic^ynm^-thryT 

[0023] us (a), (b) <7)Ty'ri-m^'<^- 

y2ocr>m^x'hi>xiii^mmm5o^ xinfsmm^e 
o<7)-f-ix-eaco±aic. mimjkm^m2 2 0 i:m^ 

:^^m:7^;PA5-fflv'>T I c^'vy'^TyT-rm^mu 

[0024] ±Mmmx'{i. i&Mm^h-mm^ixm 

d <r>X% h . ?J^1^^1^U<n^^ff)?)-^W§-t!b 

im.x'm\^h^\t. r2^)v^m^%mm.m:Mh-s^ 

[0025] ifc±IE«OS!'fbR&il:ffl^iR(i. T i . P 
t, Au, Ni. Ta, A g^^TJifeJKSrfflVil,.! t jbif 

[00261 ±9i^m(r>mm(r)mm 1 — 4 t-(±, i c 

[0027] 

[^BBOS&«] IC^-7r<7)2o<7)Aai:>j«fS:. *B 

ztx'^^, TyT-f-mmti^j-^:^-yim-^m±^z^ 

Tyr-i-mmi^'<i'-y<Oti"L'-X\ ^i^\>^^hitxm 

tifzA^tfrnz . a -i )Vcr)m %WLifi 2mz^t iio\.Z^ 

jL-x%^MW\.zws. Lxmm^:i t j: "9 . 2mm%^z 



Lfzryr-rmm^iz i c^-vr^m^Lfznmm i 

•g. 2oc7)AaJ:^sg^*^' I c^yrmtc?gfi£§ix-C(r^4 
IC^xrtfeV^Tt, t>fO^^:*$-2aKff3;i:(c 

-y<r>nnt:m\'^xi:>. ^Wi3t±m,tm^-:^him. 

^^h'^h i t= i 0 , I C f- y r^rHSI L/if f^M I 

[0028] ±Mcni5'mzii K> . nmn^mfi, zt^ 

<. tfz. a^jU<7)^m. ^yT^^X. fl^tt<7^^ 

mizmm$tihzt^j:<^yy'?:m^tfz4^miic:!(i 
[0ffi«^fS*^ittBj] 

[01] 1 C*-Fco:^)£$r5j^-riaT-$)l.. 

[02] %mzx hicii-Yco^^i (ommm^m 

[03 ] %m\.zxh I c:^-}i<nf^2(7)mimm^m 

mth^mm'mmmmx'hh, 

[04 ] WmXh I C^- KcO»3<7)IIS©g®.5-iji 

mt^^mm&vmmmx'S) h . 
[05] ^B^tct?. I c:^-\iffim4<7)mtmmt:m 
m-th^mmm/mmmx'S>h, 
[06] i^BjfcAs I cA~v(r>m5<r)mtmm^m 

m-th^mmRx/mmmx'$>i>. 

[071 3%BJ{CJ;S I C^- Hc;)^6(7)*JfiJg®.&i^ 
[08 ] ^BJtcil. I C^- Hi0m7c0ll*fiJ^SI2:^ 
[^^■^OlfiBJ] 
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(72)%HB# ffl^ H F^-A(##) 2C005 HA18 NA08 NA36 

^Mm^Tii-^^m-TS2sm& 5B035 bao3 bbo9 mi ca23 



